Introduction {#S0001}
============

Hypertension is a global public health issue with a major impact on the burden of cardiovascular and cerebrovascular disorders or subsequent possible premature deaths.[@CIT0001] Hypertension generally has no symptoms in the early stages; therefore, many undiagnosed patients may not seek treatment for their blood pressure (BP) control. Appropriate control of BP, however, could prevent costly medical procedures, ie, hemodialysis or cardiovascular surgeries for treatment of complications in hypertensive patients.[@CIT0001] Hypertension is also the leading precipitating factor in 51% of deaths from stroke and 45% of deaths attributed to ischemic heart disease (IHD) worldwide.[@CIT0002] The hypertension prevalence rate could vary widely from 10% to over 60% across countries[@CIT0003] and its rate was reported to be 26.21% in Iran.[@CIT0004]

The relatively high prevalence of hypertension in low and middle income countries reflects the inadequacy of control measures in consequence of inherent insufficiencies within the healthcare provision systems.[@CIT0001] A higher hypertension associated mortality rate could be expected in these countries[@CIT0005] due to paucities in healthcare systems and self-management of the disease.[@CIT0006] Self-management of hypertension includes taking the prescribed medications, monitoring of blood pressure level, and following of the lifestyle modification recommendations given by the healthcare professionals (HCPs).[@CIT0007] The research evidence demonstrated that self-care practices are permissive for hypertension control but not implicitly adequate for a full accomplishment.[@CIT0008]

Determinants of poor blood pressure control were reported in earlier studies[@CIT0009],[@CIT0010] but due to its potential in posing an immediate life threat in certain circumstances, various aspects of the disease and patients status must be considered very carefully in interventions to control the elevated BP. Lifestyle modifications to control hypertension should include medication adherence,[@CIT0011],[@CIT0012] dietary modification,[@CIT0013],[@CIT0014] adequate physical activity,[@CIT0015],[@CIT0016] stress control,[@CIT0017] smoking cessation,[@CIT0018] and establishment of an effortless and efficient communication milieu to provide information or the required consultation for hypertensive patients.[@CIT0019] Previous studies revealed that lifestyle modification for a better hypertension control profile can be achieved if a well-planned intervention based on the evidence based knowledge is chosen.[@CIT0020]

The Pender's Model of Health Promotion as a midrange model to envisage multiple predicting factors of health-related behaviors[@CIT0021] was used successfully in predicting lifestyle changes among patients with diabetes and in planning interventions for an improved diseases outcome.[@CIT0020],[@CIT0021] The model's constructs can also be used in intervention studies to prevent other diseases' risk factors or induce behavior change for health promotion purposes.[@CIT0022]

To the best of our knowledge, no study was implemented earlier to inspect the pertinence of the model's constructs in prediction of diseases control behaviors among Iranian hypertensive patients. The main aim of this study was to investigate the applicability of the Pender's health promotion model in predicting the Iranian patients' self-care practices for hypertension control.

Patients and Methods {#S0002}
====================

Participants and Procedures {#S0002-S2001}
---------------------------

This cross-sectional study was performed on the 380 patients with hypertension in the city of Ahar, North West of Iran in 2016. Data were collected using a researcher designed questionnaire consisting of two sections. The first section included demographic questions and the second section consisted of questions about adherence to the hypertension control therapeutic and lifestyle recommendations (on-time medication taking, nutritional changes, physical activity enhancement, better stress management, and not smoking). The questions about the hypertension control behavioral profile were selected and arranged based on the constructs of Pender's health promotion model. A convenience sampling method was utilized to recruit the study respondents from patients referred to the health centers, the emergency and general internal departments of the Bagheralolom Hospital, and also cardiologists' offices in the city of Ahar, North West of Iran. All the study procedures were described to the selected patients and their right to withdraw from the study at any point or refuse to answer any particular question(s) was emphasized in very simple language. A written informed consent form was obtained from each of the respondents (signed with pen or fingerprint based on the attendees' convenience) before their participation in the study. Patients were asked to self-complete the study questionnaires; however, the interviewer remained close to the patients to answer any question and also receive the completed questionnaires. For those participants who could not read the questionnaires, a face-to-face oral interview was performed according to the questionnaire items. Inclusion criteria to be entered into the study were having HBP for at least 1 year and not having any cognitive dysfunction which could interfere with the study conduction.

Questionnaire Development {#S0002-S2002}
-------------------------

An intensive literature review was performed to identify the reported predicting variables of hypertension control in previous studies. Thus, 30 items were identified that were arranged in six domains consistent with the Pender's model constructs, ie, perceived benefit (6 items), perceived barriers (13 items); commitment to action (4 items), perceived self-efficacy (3 items), situational influences (2 items), and interpersonal influences (2 items).

The content validity of the structured questionnaire was tested qualitatively (based on the feedback forms of an expert panel consisting of health promotion and cardiology specialists) and quantitatively (based on the level of agreement among the panelists by calculation of the Content Validity Index (CVI) (values \>0.79 were considered acceptable) and Content Validity Ratio (CVR) (values \>0.62 were deemed to be acceptable). The test re-test reliability coefficient was also estimated based on the responses given by the 20 patients in 2 weeks interval ICC=0.88). The Alpha Cronbach's internal consistency coefficient for the whole questionnaire was 0.82 and for its six subscales were in the vicinity of the acceptable range, ie, perceived benefit (6 items, α=0.72), perceived barriers (13 items, α=0.89), commitment to action (4 items, α=0.84), perceived self-efficacy (3 items, α=0.84);, situational influences (2 items, α=0.79), and interpersonal influences (2 items, α=0.78).

Data Analyses {#S0002-S2003}
-------------

The statistical analysis was performed using the Statistical Package for Social Sciences (SPSS) v. 17 for Windows (SPSS Inc., Chicago, IL). *t*-test was used to compare diseases control status in different socio-demographic strata. The Pearson correlation coefficient was calculated to assess the relation between the questionnaire's subscales or Pender's model constructs. Simple linear regression was applied to assess correlation between the patients' subscales scores. In the univariate analysis, each variable (socio-demographic variables or Pender's model constructs) was separately entered into the analysis process. The significant variables found in the univariate analyses were entered into multiple regression analysis. A backward elimination multiple linear regression was performed to find a set of best predictors for diseases control. The a priori level of significance was considered to be 0.05.

Results {#S0003}
=======

Among the 380 patients who participated in this study about 55.0% were men and 77.9% were married. The reported educational level for 30.5% of the attendees was elementary or higher. About 9.5% of the study respondents proclaimed to be in full time employment, 40.8% reported to be cigarette ex-smokers, and 33.7% claimed to be current cigarette smokers ([Table 1](#T0001){ref-type="table"}).Table 1Association of the Socio-Demographic Characteristics and Mean Total Score of Hypertension Control Amongst the Studied Iranian PatientsVariablesNumber of the Study Attendants (%)Mean Total Score (SD) of Hypertension Control*P*-value**Gender** Male209 (55%)18.81 (4.31)0.006\* Female171 (45%)20.03 (4.23)**Marital status** Single84 (22.1)19.42 (4.0)0.870 Married296 (77.9)19.34 (4.39)**Level of education** Literate116 (30.5)19.62 (3.97)0.406 Illiterate264 (69.5)19.24 (4.46)**Occupational status** Employed36 (9.5)19.27 (4.65)0.908 Unemployed344 (90.5)19.37 (4.29)**Having health insurance** Yes339 (89.2)19.43 (4.36)0.311 No41 (10.8)18.79 (3.64)**Other comorbidities** Yes151 (39.7)19.60 (4.24)0.365 No229 (60.3)19.20 (4.36)**History of smoking** Yes155 (40.8)18.48 (4.1)0.001\* No225 (59.2)19.96 (4.31)**Current smoking** Yes128 (33.7)18.42 (4.21)0.002\* No252 (66.3)19.83 (4.30)[^1]

A statistically significant difference was observed in the hypertension control scores of men and women and those with or without a history of previous smoking or those who reported to be current smokers with non-smokers ([Table 1](#T0001){ref-type="table"}).

[Table 2](#T0002){ref-type="table"} presents the observed correlation between the total and subscale scores of the inventory of hypertension control determinants classified based on the Pender's health promotion model, ie, perceived benefits, perceived barriers, and commitment to action, perceived self-efficacy, situational influences, and interpersonal influences. Perceived benefits (r=0.617, *P*\<0.01), commitment to action (r=0.628, *P*\<0.01), perceived self-efficacy (r=0.411, *P*\<0.01), situational influences (r=0.446, *P*\<0.01), and interpersonal influences (r=0.393, *P*\<0.01) indicated a positive correlation with the hypertension control overall scores but perceived barriers (r=−0.488, *P*\<0.01) were found to be negatively correlated with the overall score ([Table 2](#T0002){ref-type="table"}).Table 2Correlation Between Total and Subscale Scores of the Inventory of Hypertension Control Determinants Classified Based on the Pender's Health Promotion Model ConstructsVariables1234567Disease control1Perceived benefits0.617\*\*1Perceived barriers−0.488\*\*−0.336\*1Commitment to action0.628\*\*0.570\*\*−0.549\*\*1Perceived self-efficacy0.411\*\*0.304\*\*−0.423\*\*0.428\*\*1Situational influences0.446\*\*0.287\*\*−0.459\*\*0.491\*\*0.600\*\*1Interpersonal influences0.393\*\*0.294\*\*−0.443\*\*0.441\*\*0.659\*\*0.698\*\*1[^2]

Predictors of Diseases Control Among Hypertensive Patients {#S0003-S2001}
----------------------------------------------------------

Based on the univariate regression analysis outputs, gender (R^2^=0.020, *P*\<0.006), previous history of smoking (R^2^=0.029, *P*\<0.001), being a current smoker (R^2^=0.024, *P*\<0.001), perceived benefit to change behavior (R^2^=0.379, *P*\<0.001, perceived barriers to change behavior (R^2^=0.236, *P*\<0.001), commitment to action (R^2^=0.393, *p*\<0.001), perceived self-efficacy (R^2^=0.167, *P*\<0.001), situational influences (R^2^=0.197, *P*\<0.001), and interpersonal influences (R^2^=0.152, *P*\<0.001) could predict the diseases control overall behavioral pattern among the studied hypertensive patients ([Table 3](#T0003){ref-type="table"}).

Analysis of the study data based on the backward elimination modeling also revealed that perceived benefit (beta=0.372, *P*\<0.001) and barriers to change behavior (beta=−0.138, *P*\<0.001), situational influences (beta=0.269, *P*\<0.001), and interpersonal influences (beta=−0.144, *P*\<0.001) could predict the overall hypertension control behavioral pattern among the studied patients (*P*\<0.05). The model explained 52.5% of the observed variance in the mean score of hypertension control (R^2^=0.525, *P*\<0.001) among the study respondents ([Table 4](#T0004){ref-type="table"}).Table 3Predictors of Hypertension Control Amongst the Studied Iranian Hypertensive PatientsVariablesUnadjusted Univariate Analysis StatisticsBeta95% CI*P*-valueR squaredGender0.141(0.353,2.09)0.006\*\*0.020History of previous smoking0.169(0.610,2.36)0.001\*\*0.029Current smoking0.154(0.495, 2.32)0.003\*\*0.024Perceived benefits to change behavior0.617(0.702,0.910)0.001\*\*0.379Perceived barriers to change behavior−0.488(−0.307,−0.213)0.001\*\*0.236Commitment to action0.628(0.731,0.941)0.001\*\*0.393Perceived self-efficacy to change behavior0.411(0.709,1.11)0.001\*\*0.167Situational influences0.446(0.915,1.38)0.001\*\*0.197Interpersonal influences0.393(0.768,1.24)0.001\*\*0.152[^3] Table 4Main Determinants of Hypertension Control Amongst the Studied Iranian PatientsVariablesAdjusted Multiple Linear Regression StatisticsBeta95% CI*P*-value\# Total R^2^Perceived benefits0.372(0.375,0.597)0.001\*\*0.525Perceived barriers−0.138(−0.120,−0.027)0.002\*\*Situational influences0.269(0.158,0.584)0.001\*\*Interpersonal influences0.144(0.227,0.490)0.001\*\*[^4]

Discussion {#S0004}
==========

The main aim of this study was to envisage applicability of the Pender's health promotion model for prediction of disease-specific control and management behaviors amongst the Iranian hypertensive patients. The study results showed that gender, history of smoking, and/or smoking status, perceived barriers and benefit, commitment to action, perceived self-efficacy, situational influences, and interpersonal influences are major predictors of diseases control behaviors among the studied hypertensive patients.

The study findings represented that the studied hypertensive Iranian women had more control over their blood pressure than their male counterparts. The result is in line with the observation in other studies on HBP patients.[@CIT0023] This might be related to the lower level of awareness or perceived severity and susceptibility to hypertension among this sub-group of populations. Intervention to enhance the perceived severity/susceptibility and benefit among hypertensive patients was indicated to improve the diseases control behavior among hypertensive patients.[@CIT0024] Women were also suggested to have an overall better health seeking profile than men in the conducted studies.[@CIT0025]

A better disease control profile was observed in this study among those hypertensive patients that had no history of previous smoking or were not current smokers, which is consistent with the findings of the study of DeVore et al.[@CIT0026] However; a contrasting result was reported in other studies in relation to the association between smoking habit and blood pressure control among HBP patients.[@CIT0027] Perceived benefit in this study predicted 37.9% of the variance for diseases controls scores among hypertensive patients, which is in line with those of previous studies.[@CIT0028] One potential explanation for such a relation might be fear of the disease complications if no measure is taken and perceived self-efficacy for behavior change.

Perceived barriers predicted 23.6% of the variance in disease control scores and indicated a significant negative correlation with diseases control among the study participants. Association of perceived barriers with hypertension self-management behaviors was confirmed in other studies.[@CIT0029] It was suggested that patients with a low perception of barriers are more likely to adhere to their therapeutic plan or disease control protocols.[@CIT0030] Being knowledgeable about potential barriers of behavior change can help patients to find or seek solutions to overcome them. Therefore, one of the key aspects of intervention by HCPs for hypertensive patients could be provision of information about possible barriers to change and benefits of behavioral changes for a better self-care and disease self-management.

Our results showed that commitment to action is the main predictor of diseases control among hypertensive patients (R^2^=0.393). This finding is contrary to the findings of a previous study that suggested a reverse correlation between commitment to action and systolic blood pressure levels (SBP).[@CIT0031] This inconsistency may be attributed to differences in the socio-economic characteristics of the studied population samples or measurement divergences.

This study findings also showed that perceived benefit, perceived barriers, situational influences, and interpersonal influences could predict 52.2% variance of the hypertension control scores among the recruited patients. These results seem to be consistent with findings of another research which indicated that individual perceptions such as perceived sensitivity, perceived severity,[@CIT0032] perceived benefits, perceived barriers, guidance for action, and self-efficacy can be indispensable for behavior change among hypertensive patients.[@CIT0033]

Limitations {#S0005}
===========

Due to the small sample size and non-random nature of the participants' recruitment, the obtained findings might not be generalizable to other HBP patients in Iran. Given that a sizable number of the study participants were recruited in the emergency department, the probability of responding bias warrants further scrutiny due to the possible interference of an incongruous interview space.

The relatively low literacy level of the recruited study attendees could also have caused imprecision and inaccuracy of the responses because of the respondents' challenges, for instance in accurately recalling details pertaining to the hypertension control behaviors or misunderstanding questions, hence intentionally or unintentionally misrepresenting responses to the study questions.

The study results might also be misleading because of not correcting for some important baseline underpinning factors such as Glomerular Filtration Rate (GFR), glycemia, low-density lipoprotein (LDL) level, and previous myocardial infarction that were not measured in this study, mainly due to logistic restrains. As a consequence, the probability of recruitment of an unbalanced number of patients with a low or prominent performance profile of hypertension control and in consequence with a distinct profile of hypertension biomarkers or other baseline risk factors (selection bias) might not be ruled out completely.

The observed significant Pearson's test statistic in conjunction with the weak correlation values in assessment of the relationship between the studied predicting and output variables might also represent homogeneity of the studied sample that allowed for little variance between individuals and the probability of false positive research findings. The other interpretation of the detected weak correlation might be the non-linear relationship between the studied variables that needs to be considered in future studies.

Conclusion {#S0006}
==========

Successful hypertension control in patients with chronic morbidity needs to be based on sound data about major determinants of the relevant health/illness behaviors. Implementation of cogent interventions will be attainable in virtue of evidence-based knowledge that can be stipulated into mainstream health provision packages. Targeted model-based interventions are necessarily more explicit than the ad hoc change efforts in mitigating the output variables due to their inherent multidimensionality (ie, considering simultaneously in general the individual, social, built environment, and policy components), in that models pose a set of archetypal ingredients to support and guide patients-targeted optimal empowerment programs. The study findings revealed that the Pender's health promotion model could be applicable as a theoretical framework to identify major determinants of adherence to hypertension control recommendations and, thus, planning tailor-made interventions to boost adherence to an antihypertensive regimented and monitored lifestyle for Iranian and probably other hypertensive patients. Situational and interpersonal influences along with perceived benefits and barriers were identified as preeminent determinants of adherence to the recommended therapeutic and lifestyle change in this study, but future cross-cultural validation of the study findings in more representative and larger sample sizes could add to the legitimacy of the evidence surrounding self-care practices in hypertensive patients.
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[^1]: **Notes:** \**P*-values less than 0.01 indicated a statistically significant association according to the independent *t*-test outputs. Mean age (SD)=52.94 (12.8).

[^2]: **Note:** \*\**P*-values less than 0.01 indicated a statistically significant correlation according to the Pearson correlation coefficient analysis.

[^3]: **Note:** \*\**P*-values less than 0.01 indicated a statistically significant correlation according to the univariate analysis outputs.

[^4]: **Notes:** \*\**P*-values less than 0.01 indicated a statistically significant correlation according to the multiple linear regression analysis outputs. ^\#^Final model based on the backward analysis.
